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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
04/16/2008 has been entered. 

Claim Rejections - 35 USC §103 

2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 102 of this 
title, if the differences between the subject matter sought to be patented and the prior art are such that the subject matter as a 
whole would have been obvious at the time the invention was made to a person having ordinary skill in the art to which said 
subject matter pertains. Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1,4,9 and 1 0 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
overTakizawa et al. (US Patent 6,357,849) in view of Yoshiyama et al. (US 

2002/01 40750) and further in view of Culpovich et al. (US Patent 6,551 ,521 ). 
Takizawa discloses the following claimed limitations: 

• Claim 1 : a device manufacturing apparatus (20 in figure 14) comprising: 

o a discharge head (36 in figure 14) for discharging a droplet containing a 
functional material; 
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o a stage (26 in figure 14) for supporting a substrate on which said droplet is 

discharged, and which is capable of moving relative to said discharge 

head (sub-scanning direction in figure 14); 
o a carrier (24 in figure 14) for carrying said substrate; 
o a detector (40 in figure 14) for detecting a discharge condition of said 

droplet which is discharged from a discharge nozzle formed in said 

discharge head; 

o a driving device (28 in figure 14) for moving said discharge head with 
respect to said detector (column 10, lines 54-59); and 

o a controller (54 in figure 1 6) for executing a detection operation by said 
detector during loading and unloading operations of said substrate (the 
paper is fed [loaded and unloaded] between printing swaths (col .7, lines 
48-53) and the detection of malfunctioning nozzles takes place between 
said swaths (col. 15, lines 18-38)), wherein 

o said detector and said stage are provided at different locations (as seen in 
figures 14 and 15; column 10, lines 66-67); 

o said detector includes a light emitter (40a in figure 14) for emitting a 
detection light; and a receiver (40b in figure 14) for receiving said 
detection light emitted from said light emitter (40a); 

o said receiver (40b) determines whether said droplet is being discharged 
from said discharge nozzle, based on changes in the intensity of said 
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detection light received by said receiver due to said liquid passing through 
the optical path of said detection light (column 13, lines 32-36). 

• Claim 4: the device manufacturing apparatus further comprising: 

o a recovery unit for performing a recovery operation of said discharge 
nozzle (column 9, lines 10-15). 

• Claim 9: the device manufacturing apparatus, 

o wherein said device is at least one of a liquid crystal element, an organic 
electroluminescent element, a plasma display element, an electron 
emission element, an optical element and a conductive film element (the 
device produced by Takizawa et al. is so-called "optical element"). 

• Claim 10: a device manufacturing method comprising: 

o a step of discharging a droplet containing a functional material onto a 
substrate by means of a discharge nozzle (Abstract) in a discharge head 
(36 in figure 14; column 10, lines 51-53); 

o a carrying step of loading and unloading said substrate (column 10, lines 
54-57); 

o a step of moving said discharge nozzle from a first position at which said 
step of discharging said droplet is carried out, to a second position at 
which an operation for detecting a discharge condition of said droplet 
which is discharged from said discharge nozzle is carried out, during said 
carrying step (from the "printing area" to the "adjustment area" in figure 
15); and 
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o a detection step of detecting said discharge condition during said carrying 
step (column 13, lines 25-36), wherein 

o said detection step of detecting said discharge condition includes the 
steps of emitting detection light towards a receiver; and determining 
whether said droplet is being discharged from said discharge nozzle, 
based on changes in the intensity of said detection light received by said 
receiver due to said droplet passing through the optical path of said 
detection light (col. 13, lines 25-36). 

Takizawa et al. fails to explicitly disclose the following limitations: 

• Claim 1 : said loading and unloading operations being made by replacing a first 
substrate being the substrate currently supported on the stage with a second 
substrate being another substrate not supported on the stage; 

said controller performs calibration of said receiver immediately before 
execution of a nozzle detection operation, said calibration including resetting of 
gain data at present of said receiver. 

• Claim 10: in which a first substrate being the substrate currently positioned at 
the first position is replaced with a second substrate being another substrate 
currently not positioned on the first position; 

wherein calibration of the receiver is performed immediately before 
execution of a nozzle detection operation, said calibration including resetting of a 
gain data at present of said receiver. 



Application/Control Number: 10/691,464 Page 6 

Art Unit: 2861 

Yoshiyama et al. discloses the following: 

• Claim 1 : said loading and unloading operations being made by replacing a first 
substrate being the substrate currently supported on the stage with a second 
substrate being another substrate not supported on the stage (the calibration 
process conducts ink detection during a paper-discharging period [defined as the 
interval after printing has been completed and the recording sheet is discharged] 
so that the detection can be made prior to feeding the next sheet of recording 
paper; Also, the calibration process is for an optical sensor where the intensity of 
the reflected light is controlled to obtain the best detecting position [which has to 
be done before the detection operation]). 

• Claim 10: in which a first substrate being the substrate currently positioned at 
the first position is replaced with a second substrate being another substrate 
currently not positioned on the first position (the calibration process conducts ink 
detection during a paper-discharging period [defined as the interval after printing 
has been completed and the recording sheet is discharged] so that the detection 
can be made prior to feeding the next sheet of recording paper; Also, the 
calibration process is for an optical sensor where the intensity of the reflected 
light is controlled to obtain the best detecting position [which has to be done 
before the detection operation]). 

Culpovich et al. discloses 

• Claim 1 : said controller performs calibration of said receiver immediately before 
execution of a nozzle detection operation, said calibration including resetting of 



Application/Control Number: 10/691,464 Page 7 

Art Unit: 2861 

gain data at present of said receiver (highly accurate light sensors are calibrated 
when the light received, or gain, is outside of a predetermined threshold; when 
the gain is found to be inside the threshold, then the system (and with it the gain 
data) is reset; col. 10, lines 49-62). 
• Claim 10: wherein calibration of the receiver is performed immediately before 
execution of a nozzle detection operation, said calibration including resetting of a 
gain data at present of said receiver (highly accurate light sensors are calibrated 
when the light received, or gain, is outside of a predetermined threshold; when 
the gain is found to be inside the threshold, then the system (and with it the gain 
data) is reset; col. 10, lines 49-62). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to modify the Takizawa et al. invention to include means for 
calibrating a light receiver before conducting detection steps during loading and 
unloading operations as taught by Yoshiyama et al. for the purpose of improving printing 
speed and detecting a level of reflected light with accuracy and include means for 
calibrating the receiver including resetting the gain data of the receiver as taught by 
Culpovich et al. for the purpose of obtaining better accuracy when detecting a level of 
reflected light. 

4. Claims 5 and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Takizawa et al. (US Patent 6,357,849) in view of Yoshiyama et al. (US 2002/0140750) 
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and Culpovich et al. (US Patent 6,551,521) and further in view of Bruch etal. (US 
Patent 6,814,422). 

Takizawa et al. in view of Yoshiyama et al. and Culpovich et al. teaches the 
claimed limitations as set forth above but fails to disclose: 

• Claim 5: wherein said controller performs said recovery operation corresponding 
to detection results of said detector, and reexecutes detection a predetermined 
number of times. 

• Claim 8: wherein said discharge head is two or more. 
Bruch et al. discloses: 

• Claim 5: wherein said controller performs said recovery operation corresponding 
to detection results of said detector, and reexecutes detection a predetermined 
number of times (the method of servicing a printhead comprises a drop detection 
step and a nozzle recovery step controlled by a controller wherein the step of 
performing automatic printhead intervention is initiated if, during a last fixed 
number of drop detections, the number of bad nozzles was greater than the 
threshold level; preferably the fixed number of previous drop detections may be 
8, 16, or 64; column 15, lines 19-23). 

• Claim 8: wherein said discharge head is two or more (carriage [40 in figure 2] is 
positioned with the pens [50, 52, 54, 56 in figure 2] ready to be serviced by a 
replaceable printhead cleaner service station system [70 in figure 1]). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to modify the Takizawa et al. in view of Yoshiyama et al. and 
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Culpovich et al. to include a drop detector that reexecutes detection a predetermined 
number of times for the purpose of improving print quality and include a carriage 
positioned with two or more printheads for the purpose of making printhead replacement 
easier as taught by Bruch et al. 

5. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Takizawa 
et al. (US Patent 6,357,849) in as modified by Yoshiyama et al. (US 2002/0140750) and 
Culpovich et al. (US Patent 6,551 ,521 ) and further in view of Hah (US Patent 
6,371,590). 

Takizawa et al. discloses the claimed limitations as set forth above except: 

• Claim 6: further comprising a display device for displaying detection results of 
said detector, and an error based on the detection results. 

Hah teaches the following: 

• Claim 6: further comprising a display device for displaying detection results of 
said detector, and an error based on the detection results (the display device 
displays an error message when at least one nozzle is malfunctioning, the 
quantity of malfunctioning nozzles in the printhead, the quantity of functioning 
nozzles in the printhead and which individual nozzles are malfunctioning, if any; 
column 5, lines 5-14). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to modify Takizawa as modified by Yoshiyama et al. and Culpovich 
et al. and provide a printing system with droplet detection means and a display device 
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for displaying detection results as taught by Hah for the purpose of discovering the 
presence of malfunctioning nozzles and obtain better printing quality. 

6. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Takizawa et al. (US Patent 6,357,849) in view Yoshiyama et al. (US 2002/0140750) and 
Culpovich et al. (US Patent 6,551 ,521 ) and further in view of Cleary et al. (US 
2002/0149660). 

Takizawa et al. discloses the following claimed limitations: 

• Claim 15: a device manufacturing method comprising: 

o loading a first substrate (paper P in fig. 14) onto a stage (26 in fig. 14; in 

the sub-scanning direction as seen in fig. 14); 
o discharging droplets onto the first substrate from a nozzle (Abstract) in a 

discharge head (36 in fig. 14; col. 10, lines 51-53); 
o unloading said first substrate from the stage (as seen in fig. 14); and 
o during the loading or unloading, testing the discharge head by passing 

droplets therefrom through a light beam (by light emitter 40a in figure 14; 

the paper is fed [loaded and unloaded] between printing swaths (col. 7, 

lines 48-53) and the detection of malfunctioning nozzles takes place 

between said swaths (col. 15, lines 18-38)), wherein 
o said testing of the discharge head includes the steps of: 
o emitting detection light towards a receiver; and 
o determining whether said droplet is being discharged from said nozzle, 

based on changes in the intensity of said detection light beam received by 
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said receiver due to said droplets passing through the optical path of said 
light beam (col. 13, lines 25-36). 

Takizawa et al. teaches all the claim limitations as set forth above except 

• Claim 15: during the loading of a second substrate not positioned on the stage, 
onto the stage or unloading of the first substrate positioned on the stage; 

wherein calibration of said receiver is performed immediately before 
execution of a nozzle detection operation, said calibration including resetting of a 
gain data at present of said receiver; 

treating the droplets to form a structure on the substrate. 

Yoshiyama et al. discloses the following: 

• Claim 15: during the loading of a second substrate not positioned on the stage, 
onto the stage or unloading of the first substrate positioned on the stage (the 
calibration process conducts ink detection during a paper-discharging period 
[defined as the interval after printing has been completed and the recording sheet 
is discharged] so that the detection can be made prior to feeding the next sheet 
of recording paper; also, the calibration process is for an optical sensor where 
the intensity of the reflected light is controlled to obtain the best detecting position 
[which has to be done before the detection operation]). 

Culpovich et al. discloses the following: 

• Claim 15: wherein calibration of said receiver is performed immediately before 
execution of a nozzle detection operation, said calibration including resetting of a 
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gain data at present of said receiver (highly accurate light sensors are calibrated 
when the light received, or gain, is outside of a predetermined threshold; when 
the gain is found to be inside the threshold, then the system (and with it the gain 
data) is reset; col. 10, lines 49-62). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to modify the Takizawa et al. invention to include means for 
calibrating a light receiver before conducting detection steps during loading and 
unloading operations as taught by Yoshiyama et al. for the purpose of improving printing 
speed and detecting a level of reflected light with accuracy and include means for 
calibrating the receiver including resetting the gain data of the receiver as taught by 
Culpovich et al. for the purpose of obtaining better accuracy when detecting a level of 
reflected light. 

Cleary et al. discloses the following: 

• Claim 15: treating the droplets to form a structure on the substrate (teaches an 
apparatus for setting radiation curable ink deposited onto a substrate; the 
substrate (32 in fig. 1 1 ) is fed through the printing system (in the direction of 
arrow A in fig. 11), receives ink from the printheads and is moved to a curing 
station (200 in fig .11; page 4, paragraph 0045)). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to modify the Takizawa et al. in view of Yoshiyama et al. and 
Culpovich et al. invention to include means for treating the droplets after being 
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deposited on the substrate to form a structure as taught by Cleary et al. for the purpose 
of drying and curing the ink and obtain better print quality. 



Response to Arguments 

7. Applicant's arguments filed 04/16/2008 have been fully considered but they are 
not persuasive. 

8. Regarding applicant's arguments that "the device and the method disclosed in 
Yoshiyama et al. cannot perform a calibration of the sensor (receive) considering the 
current condition of the sensor (receive) and the current influences of the circumstances 
surrounding the sensor, on the sensor (receive)" and that "Culpovich et al. cannot 
provide motivation to achieve the above-mentioned advantageous effect (i.e., 
"perfoming the calibration of the receiver considering the current condition of the 
receiver and the current influences of the circumstances surrounding the receiver, on 
the receiver")", please note that such limitations are not found on the claims and thus 
not need be taken into consideration. Also note that Yoshiyama et al. discloses that the 
calibration process is for an optical sensor where the intensity of the reflected light is 
controlled to obtain the best detecting position and thus has to be done immediately 
before the detection operation which, in combination with Takizawa et al. and Culpovich 
et al. meet the claimed limitations. 
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Communication with the USPTO 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JANNELLE M. LEBRON whose telephone number is 
(571)272-2729. The examiner can normally be reached on Monday thru Friday 8:30am- 
5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew Luu can be reached on (571 ) 272-7663. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Jannelle M. Lebron/ 
Examiner, Art Unit 2861 



IK. Feggins/ 

Primary Examiner, Art Unit 2861 



